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Technical Support Document:  

 

Chapter 41 

Intended Round 3 Area Designations for the 2010 1-Hour SO2 

Primary National Ambient Air Quality Standard for the 

Commonwealth of Virginia 

1. Summary 
 

Pursuant to section 107(d) of the Clean Air Act (CAA), the U.S. Environmental Protection 

Agency (the EPA, we, or us) must designate areas as either ñnonattainment,ò ñattainment,ò or 

ñunclassifiableò for the 2010 1-hour sulfur dioxide (SO2) primary national ambient air quality 

standard (NAAQS) (2010 SO2 NAAQS). The CAA defines a nonattainment area as an area that 

does not meet the NAAQS or that contributes to a nearby area that does not meet the NAAQS. 

An attainment area is defined by the CAA as any area that meets the NAAQS and does not 

contribute to a nearby area that does not meet the NAAQS. Unclassifiable areas are defined by 

the CAA as those that cannot be classified on the basis of available information as meeting or not 

meeting the NAAQS.  In this action, the EPA has defined a nonattainment area as an area that 

the EPA has determined violates the 2010 SO2 NAAQS or contributes to a violation in a nearby 

area, based on the most recent 3 years of air quality monitoring data, appropriate dispersion 

modeling analysis, and any other relevant information. An unclassifiable/attainment area is 

defined by the EPA as an area that either: (1) based on available information including (but not 

limited to) appropriate modeling analyses and/or monitoring data, the EPA has determined (i) 

meets the 2010 SO2 NAAQS, and (ii) does not contribute to ambient air quality in a nearby area 

that does not meet the NAAQS;  or (2) was not required to be characterized under 40 CFR 

51.1203(c) or (d) and the EPA does not have available information including (but not limited to) 

appropriate modeling analyses and/or monitoring data that suggests that the area may (i) not be 

meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does not meet 

the NAAQS1. An unclassifiable area is defined by EPA as an area that either: (1) was required to 

be characterized by the state under 40 CFR 51.1203(c) or (d), has not been previously 

designated, and on the basis of available information cannot be classified as either: (i) meeting or 

not meeting the 2010 SO2 NAAQS, or (ii) contributing or not contributing to ambient air quality 

in a nearby area that does not meet the NAAQS; or (2) was not required to be characterized 

under 40 CFR 51.1203(c) or (d) and EPA does have available information including (but not 

limited to) appropriate modeling analyses and/or monitoring data that suggests that the area may 

(i) not be meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does 

not meet the NAAQS. 

                                                 
1 The term ñdesignated attainment areaò is not used in this document because the EPA uses that term only to refer to 

a previous nonattainment area that has been redesignated to attainment as a result of the EPAôs approval of a state-

submitted maintenance plan. 
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This technical support document (TSD) addresses designations for nearly all remaining 

undesignated areas in the Commonwealth of Virginia (Virginia or Commonwealth) for the 2010 

SO2 NAAQS. In previous final actions, the EPA has issued designations for the 2010 SO2 

NAAQS for selected areas of the country.2 The EPA is under a December 31, 2017, deadline to 

designate the areas addressed in this TSD as required by the U.S. District Court for the Northern 

District of California.3 We are referring to the set of designations being finalized by the 

December 31, 2017 deadline as ñRound 3ò of the designations process for the 2010 SO2 

NAAQS. After the Round 3 designations are completed, the only remaining undesignated areas 

will be those where a state began timely operation of a new SO2 monitoring network meeting 

EPA specifications referenced in EPAôs SO2 Data Requirements Rule (DRR) (80 FR 51052). 

The EPA is required to designate those remaining undesignated areas by December 31, 2020.  

 

Virginia submitted its first recommendation regarding designations for the 2010 1-hour SO2 

NAAQS on June 2, 2011, and recommended that all of Virginia be designated as unclassifiable. 

Virginia submitted air quality analyses and updated recommendations on January 11, 2017, and 

requested that its recommendation for the following jurisdictions be changed to 

attainment/unclassifiable:  Chesterfield County, City of Hopewell, City of Colonial Heights, 

Charles City County, Fairfax County, Henrico County, Roanoke County, Rockingham County, 

City of Norfolk, City of Poquoson, York County, City of Richmond, City of Newport News, City 

of Hampton, Halifax County, Charlotte County, Mecklenburg County, Buchanan County, and 

City of Petersburg.  In our intended designations, we have considered all the submissions from 

the state, except where a recommendation in a later submission regarding a particular area 

indicates that it replaces an earlier recommendation for that area we have considered the 

recommendation in the later submission.  
 
For the areas in Virginia that are part of the Round 3 designations process, Table 1 identifies 

EPAôs intended designations and the counties or portions of counties to which they would apply. 

It also lists Virginiaôs current recommendations. The EPAôs final designation for these areas will 

be based on an assessment and characterization of air quality through ambient air quality data, air 

dispersion modeling, other evidence and supporting information, or a combination of the above.  

 

Table 1. Summary of the EPAôs Intended Designations and the Designation 

Recommendations by Virginia  

Area/County Virginiaôs 

Recommended 

Area Definition 

Virginiaôs 

Recommended 

Designation 

EPAôs Intended 

Area Definition 

EPAôs 

Intended 

Designation  

Chesterfield 

County, Virginia 

Chesterfield 

County 

 

Attainment/ 

Unclassifiable 

 

Same as 

Commonwealthôs 

Recommendation 

 

Unclassifiable/

Attainment 

 

                                                 
2 A total of 94 areas throughout the U.S. were previously designated in actions published on August 5, 2013 (78 FR 

47191), July 12, 2016 (81 FR 45039), and December 13, 2016 (81 FR 89870). 
3 Sierra Club v. McCarthy, No. 3-13-cv-3953 (SI) (N.D. Cal. Mar. 2, 2015). 
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Area/County Virginiaôs 

Recommended 

Area Definition 

Virginiaôs 

Recommended 

Designation 

EPAôs Intended 

Area Definition 

EPAôs 

Intended 

Designation  

City of 

Hopewell, 

Virginia 

City of 

Hopewell 

Attainment/ 

Unclassifiable 

Same as 

Commonwealthôs 

Recommendation 

 

Unclassifiable/ 

Attainment 

City of Colonial 

Heights, 

Virginia 

City of Colonial 

Heights 

Attainment/ 

Unclassifiable 

Same as 

Commonwealthôs 

Recommendation 

Unclassifiable/ 

Attainment 

Charles City 

County, Virginia 

Charles City 

County 

Attainment/ 

Unclassifiable 

Same as 

Commonwealthôs 

Recommendation 

Unclassifiable/

Attainment 

Henrico County, 

Virginia 

Henrico County Attainment/ 

Unclassifiable 

Same as 

Commonwealthôs 

Recommendation 

Unclassifiable/ 

Attainment 

City of 

Poquoson, 

Virginia 

City of 

Poquoson 

Attainment/ 

Unclassifiable 

Same as 

Commonwealthôs 

Recommendation 

Unclassifiable/ 

Attainment 

York County, 

Virginia 

York County Attainment/ 

Unclassifiable 

Same as 

Commonwealthôs 

Recommendation 

Unclassifiable/ 

Attainment 

City of 

Richmond, 

Virginia 

City of 

Richmond 

Attainment/ 

Unclassifiable 

Same as 

Commonwealthôs 

Recommendation 

Unclassifiable/ 

Attainment 

City of Newport 

News, Virginia 

City of Newport 

News 

Attainment/ 

Unclassifiable 

Same as 

Commonwealthôs 

Recommendation 

Unclassifiable/

Attainment 

City of 

Hampton, 

Virginia 

City of Hampton Attainment/ 

Unclassifiable 

Same as 

Commonwealthôs 

Recommendation 

Unclassifiable/

Attainment 

Halifax County, 

Virginia 

Halifax County Attainment/ 

Unclassifiable 

Same as 

Commonwealthôs 

Recommendation 

Unclassifiable/ 

Attainment 

Charlotte 

County, Virginia 

Charlotte 

County 

Attainment/ 

Unclassifiable 

Same as 

Commonwealthôs 

Recommendation 

Unclassifiable/ 

Attainment 

Mecklenburg 

County, Virginia 

Mecklenburg 

County 

Attainment/ 

Unclassifiable 

Same as 

Commonwealthôs 

Recommendation 

Unclassifiable/ 

Attainment 
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Area/County Virginiaôs 

Recommended 

Area Definition 

Virginiaôs 

Recommended 

Designation 

EPAôs Intended 

Area Definition 

EPAôs 

Intended 

Designation  

City of 

Petersburg, 

Virginia 

City of 

Petersburg 

Attainment/ 

Unclassifiable 

Same as 

Commonwealthôs 

Recommendation 

Unclassifiable/ 

Attainment 

Buchanan 

County, Virginia 

Buchanan 

County 

Attainment/ 

Unclassifiable 

Same as 

Commonwealthôs 

Recommendation 

Unclassifiable 

Remaining 

Undesignated 

Areas to Be 

Designated in 

this Action*  

 

County or City 

Boundary 

 

 

Unclassifiable 

 

Same as 

Commonwealthôs 

Recommendation 

 

Unclassifiable/ 

Attainment 

 

*  
Except for areas that are associated with sources for which Virginia elected to install and began timely operation of 

a new, approved SO2 monitoring network meeting EPA specifications referenced in EPAôs SO2 DRR (see Table 2), 

the EPA intends to designate the remaining undesignated counties in Virginia as ñunclassifiable/attainmentò as these 

areas were not required to be characterized by the state and the EPA does not have available information including 

(but not limited to) appropriate modeling analyses and/or monitoring data that suggests that the areas may (i) not be 

meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does not meet the NAAQS. These 

areas that we intend to designate as unclassifiable/attainment (those to which this row of this table is applicable) are 

identified more specifically in section 11 of this TSD. 
 

Areas for which Virginia elected to install and began operation of a new, approved SO2 

monitoring network are listed in Table 2. The EPA is required to designate these areas, pursuant 

to a court ordered schedule, by December 31, 2020. Table 2 also lists the SO2 emissions sources 

around which each new, approved monitoring network has been established. 

 

Table 2 ï Undesignated Areas Which the EPA Is Not Addressing in this Round of 

Designations (and Associated Source or Sources) 

Area Source(s) 

Giles County Lhoist North America ï Kimballton Plant 

Botetourt County Roanoke Cement Company 

City of Covington WestRock Virginia Corporation - Covington 

Alleghany County4 WestRock Virginia Corporation - Covington 

 

Areas that the EPA previously designated in Round 1 (see 78 FR 47191) and Round 2 (see 81 FR 

45039 and 81 FR 89870) are not affected by the designations in Round 3 unless otherwise noted.  

No areas in Virginia were designated in Round 1 or Round 2. 

                                                 
4 In its 2011 recommendation, Virginia had recommended unclassifiable for Alleghany County. Virginia did not 

update its recommendation for this county in its 2017 updated recommendation. Upon review, however, the EPA 

found that a the WestRock facility is located within both Covington City and Alleghany County. The majority of the 

facility resides in Covington with a portion in Alleghany.  The monitor is located within Covington City.  Therefore, 

the EPA will address both Covington City and Alleghany County in Round 4. 
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2. General Approach and Schedule 
 

Updated designations guidance documents were issued by the EPA through a July 22, 2016, 

memorandum and a March 20, 2015, memorandum from Stephen D. Page, Director, U.S. EPA, 

Office of Air Quality Planning and Standards, to Air Division Directors, U.S. EPA Regions I-X. 

These memoranda supersede earlier designation guidance for the 2010 SO2 NAAQS, issued on 

March 24, 2011, and identify factors that the EPA intends to evaluate in determining whether 

areas are in violation of the 2010 SO2 NAAQS. The documents also contain the factors that the 

EPA intends to evaluate in determining the boundaries for designated areas. These factors 

include: 1) air quality characterization via ambient monitoring or dispersion modeling results; 2) 

emissions-related data; 3) meteorology; 4) geography and topography; and 5) jurisdictional 

boundaries.  

 

To assist states and other interested parties in their efforts to characterize air quality through air 

dispersion modeling for sources that emit SO2, the EPA released its most recent version of a 

draft document titled, ñSO2 NAAQS Designations Modeling Technical Assistance Documentò 

(Modeling TAD) in August 2016.5  

 

Readers of this chapter of this TSD should refer to the additional general information for the 

EPAôs Round 3 area designations in Chapter 1 (Background and History of the Intended Round 3 

Area Designations for the 2010 1-Hour SO2 Primary National Ambient Air Quality Standard) and 

Chapter 2 (Intended Round 3 Area Designations for the 2010 1-Hour SO2 Primary National Ambient Air 

Quality Standard for States with Sources Not Required to be Characterized). 

 

As specified by the March 2, 2015 court order, the EPA is required to designate by December 31, 

2017, all ñremaining undesignated areas in which by January 1, 2017 states have not installed 

and begun operating a new SO2 monitoring network meeting EPA specifications referenced in 

EPAôsò DRR. The EPA will  therefore designate by December 31, 2017, areas of the country that 

are not, pursuant to the DRR, timely operating EPA-approved and valid monitoring networks. 

The areas to be designated by December 31, 2017, include the areas associated with four sources 

in Virginia meeting DRR emissions criteria that states have chosen to be characterized using air 

dispersion modeling, the areas associated with three sources in Virginia for which air agencies 

imposed emissions limitations on sources to restrict their SO2 emissions to less than 2,000 tpy,  

and other areas not specifically required to be characterized by the DRR.  

 

Because many of the intended designations have been informed by available modeling analyses, 

this preliminary TSD is structured based on the availability of such modeling information. There 

is a section for each city/county for which modeling information is available. The remaining to-

be-designated cities/counties are then addressed together in section 11. 

 

                                                 
4 https://www.epa.gov/sites/production/files/2016-06/documents/so2modelingtad.pdf. In addition to this TAD on 

modeling, the EPA also has released a technical assistance document addressing SO2 monitoring network design, to 

advise states that have elected to install and begin operation of a new SO2 monitoring network. See Draft SO2 

NAAQS Designations Source-Oriented Monitoring Technical Assistance Document, February 2016, 

https://www.epa.gov/sites/production/files/2016-06/documents/so2monitoringtad.pdf. 

 

https://www.epa.gov/sites/production/files/2016-06/documents/so2monitoringtad.pdf
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The EPA does not plan to revise this TSD after consideration of state and public comment on our 

intended designation. A separate TSD will be prepared as necessary to document how we have 

addressed such comments in the final designations. 

 

The following are definitions of important terms used in this document:  

1) 2010 SO2 NAAQS ï The primary NAAQS for SO2 promulgated in 2010. This NAAQS is 

75 ppb, based on the 3-year average of the 99th percentile of the annual distribution of 

daily maximum 1-hour average concentrations. See 40 CFR 50.17.  

2) Design Value - a statistic computed according to the data handling procedures of the 

NAAQS (in 40 CFR part 50 Appendix T) that, by comparison to the level of the NAAQS, 

indicates whether the area is violating the NAAQS. 

3) Designated nonattainment area ï an area that, based on available information including 

(but not limited to) appropriate modeling analyses and/or monitoring data, the EPA has 

determined either: (1) does not meet the 2010 SO2 NAAQS, or (2) contributes to ambient 

air quality in a nearby area that does not meet the NAAQS. 

4) Designated unclassifiable/attainment area ï an area that either: (1) based on available 

information including (but not limited to) appropriate modeling analyses and/or 

monitoring data, the EPA has determined (i) meets the 2010 SO2 NAAQS, and (ii) does 

not contribute to ambient air quality in a nearby area that does not meet the NAAQS; or 

(2) was not required to be characterized under 40 CFR 51.1203(c) or (d) and the EPA 

does not have available information including (but not limited to) appropriate modeling 

analyses and/or monitoring data that suggests that the area may (i) not be meeting the 

NAAQS, or (ii) contribute to ambient air quality in a nearby area that does not meet the 

NAAQS. 

5) Designated unclassifiable area ï an area that either: (1) was required to be characterized 

by the state under 40 CFR 51.1203(c) or (d), has not been previously designated, and on 

the basis of available information cannot be classified as either: (i) meeting or not 

meeting the 2010 SO2 NAAQS, or (ii) contributing or not contributing to ambient air 

quality in a nearby area that does not meet the NAAQS; or (2) was not required to be 

characterized under 40 CFR 51.1203(c) or (d) and the EPA does have available 

information including (but not limited to) appropriate modeling analyses and/or 

monitoring data that suggests that the area may (i) not be meeting the NAAQS, or (ii) 

contribute to ambient air quality in a nearby area that does not meet the NAAQS.. 

6) Modeled violation ï a violation of the SO2 NAAQS demonstrated by air dispersion 

modeling.  

7) Recommended attainment area ï an area that a state, territory, or tribe has recommended 

that the EPA designate as attainment.  

8) Recommended nonattainment area ï an area that a state, territory, or tribe has 

recommended that the EPA designate as nonattainment.  

9) Recommended unclassifiable area ï an area that a state, territory, or tribe has 

recommended that the EPA designate as unclassifiable. 

10) Recommended unclassifiable/attainment area ï an area that a state, territory, or tribe has 

recommended that the EPA designate as unclassifiable/attainment. 

11) Violating monitor ï an ambient air monitor meeting 40 CFR parts 50, 53, and 58 

requirements whose valid design value exceeds 75 ppb, based on data analysis conducted 

in accordance with Appendix T of 40 CFR part 50. 
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12) We, our, and us ï these refer to the EPA.  
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3. Technical Analysis for the Chesterfield, Virginia Area of Analysis 
 

3.1. Introduction 
 

The EPA must designate the Chesterfield County, Virginia, (Chesterfield) area by December 31, 

2017, because the area has not been previously designated and Virginia has not installed and 

begun timely operation of a new, approved SO2 monitoring network to characterize air quality in 

the vicinity of any source in Chesterfield County.  

 

3.2. Air Quality Monitoring Data for the Chesterfield, Virginia Area of Analysis 
 

This factor considers the SO2 air quality monitoring data in the area of Chesterfield, Virginia. 

The Commonwealth included monitoring data from the following monitors: 

 

Table 3. Air  Quality Monitoring Dat a for the Chesterfield Area of Analysis 

County/City  AQS 

Monitor 

ID 

latitude longitude 2011-

2013 

Design 

Value 

2012-

2014 

Design 

Value 

2013-

2015 

Design 

Value 

2014-2016 

Design 

Value 

Charles City 

County 

51-036-

0002 

37.34438 -77.25925 29 27 29 27 

Henrico 

County 

51-087-

0014 

37.55652 -77.40027 11 7 8 7 

 

Air Quality System monitor 51-036-0002 is located in Charles City County and is approximately 

11 kilometers southeast of Chesterfield Power Station. Data collected at this monitor meets 

completeness criteria and indicates that the design value (DV) has been and continues to be well 

below the 75 parts per billion (ppb) standard, with the 2013-2015 DV being 29 ppb.  Its 99th 

percentile daily maximum 1-hour concentration for 2015 and 2014 was 29 ppb and for 2013 was 

30 ppb, well below the 75 ppb standard. Virginia intended all available data collected at this 

monitor to support and corroborate air dispersion modeling results; the discussion of these 

modeled results follows immediately below. 

 

Air Quality System monitor 51-087-0014 is located in Henrico County approximately 19 

kilometers north of Chesterfield Power Station. Data collected at this monitor meets 

completeness criteria and indicates that the DV has been and continues to be well below the 75 

ppb standard, with the 2013-2015 DV being 8 ppb.  Its 99th percentile daily maximum 1-hour 

concentration for 2015 and 2014 was 8 ppb and for 2013 was 6 ppb.  Virginia intended all 

available data collected at this monitor to support and corroborate air dispersion modeling 

results; the discussion of these modeled results follows immediately below. 

 

Additionally, the EPA also reviewed 2016 monitoring data and the  2014-2016 DV for both 

monitors (Table 3).  These data were available to EPA for consideration in the designations 
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process, however, since it is unclear if these monitors are located in areas of maximum 

concentration, it is unclear if the data are representative of the areaôs actual air quality.   

There are no other air quality monitors located within Chesterfield County or the surrounding 

counties/cities.  Air quality monitoring data discussed in this section can be found at 
https://www.epa.gov/air-trends/air-quality-design-values. 

 

3.3. Air Quality Modeling Analysis for the Chesterfield, Virginia Area of 

Analysis Addressing the Chesterfield Power Station  
 

3.3.1. Introduction 

 

This section 3.3 presents all the available air quality modeling information for Chesterfield 

County, Virginia that includes the Chesterfield Power Station.  (Chesterfield County and the 

other surrounding counties included in the analysis will collectively be referred to as ñthe 

Chesterfield areaò within this section 3.3). This area contains the following SO2 sources, (1) 

sources around which Virginia is either required by the DRR to characterize SO2 air quality, or 

alternatively to establish an SO2 emissions limitation of less than 2,000 tons per year, and (2) 

other SO2 emitters: 

 

¶ The Chesterfield Power Station facility emits 2,000 tons or more annually. Specifically, 

the Chesterfield Power Station emitted 2,180 tons of SO2 according to the 2014 NEI. This 

source meets the DRR criteria and thus is on the SO2 DRR Source list, and Virginia has 

chosen to characterize it via modeling. 
 

¶ The Philip Morris USA Manufacturing Center facility in the City of Richmond is not on 

the SO2 DRR Source list. Emissions from the 2014 NEI totaled approximately 140 tons 

of SO2 for this facility. 
 
¶ The Honeywell International Inc ï Hopewell facility in the City of Hopewell is not on the 

SO2 DRR Source list. Emissions from the 2014 NEI totaled approximately 190 tons of 

SO2 for this facility. 
 
¶ The RockTenn CP LLC ï Hopewell facility in the City of Hopewell is not on the SO2 

DRR Source list. Emissions from the 2014 NEI totaled approximately 539 tons of SO2 

for this facility. 
 

¶ The Chemours James River Plant facility in the Chesterfield County is not on the SO2 

DRR Source list. Emissions from the 2014 NEI totaled approximately 51 tons of SO2 for 

this facility. 
 
¶ The Philip Morris USA Inc - Park 500 facility in the City of Richmond is not on the SO2 

DRR Source list. Emissions from the 2014 NEI totaled approximately 98 tons of SO2 for 

this facility. 
 

https://www.epa.gov/air-trends/air-quality-design-values
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¶ The James River Cogeneration Company facility in the City of Hopewell  is not on the 

SO2 DRR Source list. Emissions from the 2014 NEI totaled approximately 1,943 tons of 

SO2 for this facility. 
 
¶ The Hopewell Cogeneration Ltd Partnership facility in the City of Hopewell is not on the 

SO2 DRR Source list. Emissions from the 2014 NEI totaled approximately 43 tons of SO2 

for this facility. 
 
¶ The Dominion-Hopewell Power Station facility in the City of Hopewell is not on the SO2 

DRR Source list. Emissions from the 2014 NEI totaled approximately 14 tons of SO2 for 

this facility. 
 

¶ The Dominion - Bellemeade Power Station facility in the City of Richmond is not on the 

SO2 DRR Source list. Emissions from the 2014 NEI totaled approximately 42 tons of SO2 

for this facility. 
 

¶ The Dominion - Darbytown CT Station facility in Henrico County is not on the SO2 DRR 

Source list. Emissions from the 2014 NEI totaled approximately 19 tons of SO2 for this 

facility. 
 

¶ The Spruance Genco LLC facility in City of Richmond is not on the SO2 DRR Source 

list. Emissions from the 2014 NEI totaled approximately 591 tons of SO2 for this facility. 
 

Because we have available results of air quality modeling in which these sources are modeled 

together, the area around this group of sources is being addressed in this section with 

consideration given to the impacts of all these sources. 
 

In its submission, Virginia recommended that the area surrounding the Chesterfield Power 

Station, specifically the entirety of Chesterfield County, the City of Richmond, Henrico County, 

Charles City County, the City of Petersburg, the City of Hopewell, and the City of Colonial 

Heights, be designated as attainment/unclassifiable based on an assessment and characterization 

of air quality impacts from this facility and other nearby sources that may have a potential impact 

in the area where the 2010 SO2 NAAQS may be exceeded. This assessment and characterization 

was performed using air dispersion modeling software, i.e., AERMOD, analyzing actual 

emissions. After careful review of the stateôs assessment, supporting documentation, and all 

available data, the EPA agrees with the stateôs recommendation for the area, and intends to 

designate the area as unclassifiable/attainment. Our reasoning for this conclusion is explained in 

a later section of this TSD, after all the available information is presented. 

 

The area that Virginia has assessed via air quality modeling is located in east-central Virginia 

and includes significant portions of Chesterfield County, the City of Richmond, Henrico County, 

Charles City County, the City of Petersburg, and the entirety of both the City of Hopewell and 

the City of Colonial Heights.  It also covers small portions of Dinwiddie County, Prince George 

County, Hanover County, and New Kent County. Figure 1 shows the location of the Chesterfield 

Power Station. The EPAôs intended unclassifiable/attainment designation boundaries are not 



 

11 

shown in this figure, but are shown in a figure in the section below that summarizes our intended 

designation.  

 

Figure 1. Map of the Chesterfield Area of Analysis Showing the Chesterfield Power Station 

and Other Sources in the Modeling Analysis 

 

The discussion and analysis that follows below will reference the Modeling TAD and the factors 

for evaluation contained in the EPAôs July 22, 2016, guidance and March 20, 2015, guidance, as 

appropriate. 

 

For this area, the EPA received and considered only one modeling assessment, that which was 

submitted by Virginia.  

 

3.3.2. Modeling Analysis Provided by the State 

 

The Commonwealth of Virginia submitted a modeling analysis for the regions surrounding the 

Chesterfield Power Station prior to the January 13, 2017, DRR submission date. The modeling 

was developed by the Chesterfield Power Stationôs consultant, AECOM, with primary input 

from the Virginia Department of Environmental Quality (VADEQ). 

 



 

12 

A modeling protocol was established to outline procedures to follow for the final modeling 

analysis.  The modeling protocol was developed based on relevant guidance outlined in EPAôs 

Modeling TAD at the time of its preparation.  EPA was given an opportunity to review the 

modeling protocol and provided comments to VADEQ in November of 2016.  A final modeling 

protocol was completed for the final modeling analysis.  The final DRR Modeling submittal 

included a response to comment section that included responses to comments VADEQ had 

provided to Chesterfieldôs final modeling report it reviewed prior to submitting the modeling 

analysis to the EPA as part of Virginiaôs DRR obligations. 

 

3.3.2.1. Model Selection and Modeling Components 

The EPAôs Modeling TAD notes that for area designations under the 2010 SO2 NAAQS, the 

AERMOD modeling system should be used, unless use of an alternative model can be justified. 

The AERMOD modeling system contains the following components: 

- AERMOD: the dispersion model 

- AERMAP: the terrain processor for AERMOD 

- AERMET: the meteorological data processor for AERMOD 

- BPIPPIM: the building input processor  

- AERMINUTE: a pre-processor to AERMET incorporating 1-minute automated surface 

observation system (ASOS) wind data  

- AERSURFACE: the surface characteristics processor for AERMET 

- AERSCREEN: a screening version of AERMOD 

 

Virginia used AERMOD version 15181 in regulatory default mode for this analysis. This was the 

regulatory version of the model prior to the recent publication of EPA revisions to the Guideline 

on Air Quality Models, which was published in the Federal Register on January 17, 2017.6 The 

currently approved AERMOD platform is version 16216 that includes updates. However, the 

updates made to components of AERMOD version 16216 were not utilized in the air quality 

modeling assessment, such as ADJ_U*.  A discussion of Virginiaôs approach to the individual 

components is provided in the corresponding discussion that follows, as appropriate. 

 

3.3.2.2. Modeling Parameter: Rural or Urban Dispersion 

For any dispersion modeling exercise, the ñurbanò or ñruralò determination of a source is 

important in determining the boundary layer characteristics that affect the modelôs prediction of 

downwind concentrations. For SO2 modeling, the urban/rural determination is important because 

AERMOD invokes a 4-hour half-life for urban SO2 sources. Section 6.3 of the Modeling TAD 

details the procedures used to determine if a source is urban or rural based on land use or 

population density.  

 

For the purpose of performing the modeling for the area of analysis, the Commonwealth 

determined that it was most appropriate to run the model in rural dispersion mode. This 

determination was based on a visual inspection of the area within 3 km of the Chesterfield Power 

Station as described in the facilityôs January 2016 modeling protocol. This approach is based on 

the Auer method. EPA reviewed the modeling protocol and concurs with this conclusion. 

 

                                                 
6 https://www3.epa.gov/ttn/scram/appendix_w/2016/AppendixW_2017.pdf 
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3.3.2.3. Modeling Parameter: Area of Analysis (Receptor Grid) 

The TAD recommends that the first step towards characterization of air quality in the area 

around a source or group of sources is to determine the extent of the area of analysis and the 

spacing of the receptor grid. Considerations presented in the Modeling TAD include but are not 

limited to: the location of the SO2 emission sources or facilities considered for modeling; the 

extent of significant concentration gradients due to the influence of nearby sources; and 

sufficient receptor coverage and density to adequately capture and resolve the model predicted 

maximum SO2 concentrations.  

 

The sources of SO2 emissions subject to the DRR in this area are described in the introduction to 

this section. For the Chesterfield area, Virginia has included eleven (11) other emitters of SO2 

within 20 kilometers of the Chesterfield Power Station in any direction. The state determined 

that this was the appropriate distance to adequately characterize air quality through modeling to 

include the potential extent of any SO2 NAAQS exceedances in the area of analysis and any 

potential impact on SO2 air quality from other sources in nearby areas. In addition to the 

Chesterfield Power Station, the other emitters of SO2 included in the area of analysis are: Philip 

Morris USA Manufacturing Center, Honeywell International Inc ï Hopewell, RockTenn CP 

LLC ï Hopewell, Chemours James River Plant, Philip Morris USA Inc - Park 500, James River 

Cogeneration Company, Hopewell Cogeneration Ltd Partnership, Dominion - Hopewell Power 

Station, Dominion - Bellemeade Power Station, Dominion - Darbytown CT Station, and 

Spruance Genco LLC. No other sources beyond 20 km were determined by the state to have the 

potential to cause concentration gradient impacts within the area of analysis.  The EPA agrees 

with the stateôs analysis.  

 

The grid receptor spacing for the area of analysis chosen by the state is as follows: 

Main Grid: 

25-m spacing along Chesterfieldôs ambient boundary (~3.7 km in extent) 

100 m Cartesian grid extending 3 km from Chesterfield 

250 m Cartesian grid extending 3 km to 5 km from Chesterfield 

500 m Cartesian grid extending 5 km to 10 km from Chesterfield 

1,000 m Cartesian grid extending 10 km to 20 km from Chesterfield 

100 m Cartesian grid centered on Main gridôs model peak (near City of Hopewell) 

50 m Cartesian grid centered on model peak from 100 m grid peak (near City of 

Hopewell) 

 

The Main receptor network contained 7,388 receptors.  The smaller 100 m and 50 m grids 

contained 676 and 25 receptors respectively.  The Main receptor grid covered portions of Chester 

City, Chesterfield, Dinwiddie, Hanover, Henrico, New Kent, Prince George, City of Richmond 

and City of Petersburg.  The cities of Hopewell and Colonial Heights were contained entirely 

inside the Main modeling domain. The 100 m (and of the 50 m) receptor grid is mainly contained 

inside the City of Hopewell and portions of Prince George County. 

 

Figures 2 and 3 show Virginiaôs chosen area of analysis surrounding the Chesterfield Power 

Station as well as the receptor grid for the area of analysis. 
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Consistent with the Modeling TAD, Virginia placed receptors for the purposes of this 

designation effort in locations that would be considered ambient air relative to the primary DRR 

source (Chesterfield Power Station). Model receptors within other sourcesô potential ambient air 

boundaries were not removed. Receptor placement generally followed Section 4.2 of the 

Modeling TAD. The primary model peak occurs in the City of Hopewell near a cluster of non-

DRR sources.  This area may not be considered ambient air in relation to the sources in the City 

of Hopewell. A more refined analysis that excluded source impacts within each respective 

sourceôs potential ambient air boundary, each in separate modeling runs, may have lowered the 

model peak concentration. Model receptors over the James River were not excluded from the 

modeling analysis, though these receptors could be omitted in accordance with EPAôs modeling 

TAD. 

 

EPA has reviewed the Chesterfield Power Stationôs analysis and agrees it is appropriate.    

 

Figure 2. Area of Analysis for the Chesterfield Area 
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Figure 3. Area of Analysis for the Chesterfield Area from the North 
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Figure 4: Ar ea of Analysis for the Chesterfield Area from the South 

 


